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CASE STUDY

Contouring Crown Aesthetics of a Traumatized
Ankylosed Tooth Using Preformed Transparent
Polypropylene Thermoplastic Template

S. Nagarajan M. P. Sockalingam, Ahmad Shuhud Irfani Zakaria, Prasanna Chandraseharan

ABSTRACT

Tooth ankylosis is a disastrous sequela of dental trauma that often leads to
unaesthetic tooth appearance, especially in the anterior region. The altered
dental aesthetic can significantly impact young adolescents’ quality of life
and general well-being. This case describes a clinical method to address the
aesthetic concern of a 14-year-old young adolescent with a displaced
traumatized ankylosed tooth using a preformed transparent polypropylene
thermoplastic template. This template allowed recontouring of the tooth in
terms of shape and alignment. This method provides an inexpensive option
to correct the contour and alignment of a tooth with minimal material
wastage, shortening the clinical working time and pleasing aesthetic
outcome. As clinicians, one should explore all options and possibilities to
work out a solution for a problem. The preformed transparent
polypropylene thermoplastic template is one such option that can be used

Published Online: October 03, 2023
ISSN: 2684-4443
DOI: 10.24018/ejdent.2023.4.5.297

S. N. M. P. Sockalingam*

The National University of Malaysia,
Jalan Raja Muda Abd Aziz, Malaysia.
(e-mail: drnaga67@ukm.edu.my)

A. S. I. Zakaria

The National University of Malaysia,
Jalan Raja Muda Abd Aziz, Malaysia.
(e-mail: shuhud_zakaria@ukm.edu.my)
P. Chandraseharan

to address dental aesthetics.

Keywords: infraocclusion,

resorption.

ankylosis,

I. INTRODUCTION

Traumatic Dental Injuries (TDI) can cause a myriad of
sequelae [1], [2]. One such sequela of TDI is external root
resorption (ERR) [3]. There are three common types of ERR
related to TDI reported in the literature, namely inflammatory
root resorption (IRR), transient (TRR), also known as surface
root resorption and replacement root resorption (RRR), or
ankylosis [3]. Surface resorption is often transient and non-
progressive as long as the pulp tissues of the traumatized teeth
remain vital. IRR is usually more extensive and commonly
seen with severe luxation injuries. In IRR, pulpal necrosis
with severe damage to the periodontal ligament and
precementum root lining is often present. RRR refers to bony
remodeling of the resorptive root areas of traumatized teeth.
RRR is widely seen in reimplanted avulsed teeth because of
dried or improper handling of the periodontal ligament [3].

One of the clinical shortcomings of RRR is infraocclusion
of the traumatized teeth [4]. Infra-occlusion of teeth because
of ankylosis, particularly in the anterior segment of the
dentition, can result in poor dental aesthetics. Dental
aesthetics is integral to growing children’s psychological and
social well-being, especially young adolescents [5].
Unpleasant dental aesthetics is often associated with poor oral
health-related quality of life in children [6].

Many management options to treat ankylosed
infraoccluded teeth were reported in the literature. However,
sound evidence to support the most appropriate treatment to
treat such a condition is relatively weak [7], [8]. Factors such
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as patients’ treatment compliance, parental commitment to
long-term treatment, parental financial status, severity and
prognosis of the ankylosed infraoccluded teeth, and
clinicians’ expertise may dictate the type of treatment to be
carried out.

This case aims to illustrate one of the treatment options that
can be undertaken to deal with the unaesthetic appearance of
an ankylosed tooth with a poor prognosis using a preformed
transparent polypropylene thermoplastic template.

Il. CASE PRESENTATION

A 14-year-old girl with a history of traumatic dental injury
to one of her maxillary permanent incisors was referred by a
general dental practitioner (GDP) to the Paediatric Clinic,
Faculty of Dentistry, the National University of Malaysia.
The girl’s parents were concerned about the alignment and
unaesthetic appearance of their child’s traumatised tooth.

Based on the parents’ narrative and GDP’s referral letter,
four years ago (2018), the girl had a fall from a bicycle and
had her left maxillary permanent central incisor (tooth 21)
avulsed. The tooth was reimplanted a day after the trauma and
splinted for four weeks. The avulsed tooth was stored in ice
by parents before reimplantation. Root canal treatment was
initiated two weeks after splinting. The prepared canal was
initially filled with non-setting calcium hydroxide and
Ledermix® mixture paste for two weeks and later replaced
with non-setting calcium hydroxide only. Apical external
inflammatory root resorption was observed on the periapical
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radiographs during the subsequent visits, although the tooth
did not exhibit any pain or swelling. The external IRR was
controlled after four non-setting calcium hydroxide intra-
canal medicament visits at two monthly intervals. However,
the root length has decreased considerably due to the
resorption. An apical barrier was felt within the canal, and
obturation was performed using thermoplastic gutta-percha
with OBTURA®, SybronEndo. Following obturation, some
degree of replacement root resorption (RRR) was observed
on periapical radiographs in the subsequent visits. The RRR
has been progressive at a slow pace over the years. The
parents were advised of the poor prognosis of the tooth.
Alternative options, such as decoronation or tooth extraction,
were offered to the parents. Nevertheless, the parents were
not keen on those options.

Currently, the girl is in her teens and very concerned with
the aesthetics of the traumatised tooth. An oral examination
showed that tooth 21 was labially placed from the arch
alignment, discoloured and infra-occluded by 1.5 mm
compared to the adjacent teeth (Fig. 1). The surrounding
mucosa appeared healthy without pocketing. The firm tooth
had a metallic sound heard upon percussion with a mouth
mirror. A periapical radiograph showed evidence of RRR
(Fig. 2). Her other teeth were sound. The girl’s medical
history and extraoral findings were unremarkable.

Fig. 1. Infra-occluded, discoloured and labially placed tooth 21.

Fig. 2. Periapical radiograph of tooth 21 showing replacement root
resorption.

Once again, the parents were given treatment options to
consider. The options include extraction of the tooth and
replacement with either denture or fixed prosthesis;
extraction of the tooth with orthodontic space closure and
reshaping of adjacent teeth with crowns or veneers; extraction
of the tooth and replacement with an implant; or aesthetic
modification of the tooth with composite build-up. As the
parents were financially challenged, they opted for the
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aesthetic modification of the tooth with a composite build-up
treatment option.

The overall procedure was carried out in two stages. In the
first stage, we prepared a mock-up of the tooth modification
model and constructed a transparent polypropylene
thermoplastic template as a crown form. The second stage
involved the composite build-up of tooth 21 using the
transparent polypropylene thermoplastic template after tooth
preparation.

Before the laboratory stage, alginate impressions
(Algeniux® Major) of both maxillary and mandibular
dentitions were taken. Working and study models were made
from the impressions. The study model was used to analyse
the orientation and interdigitation of the teeth and the amount
of tooth structure that needs to be removed from the tooth.
The labial surface of tooth 21 in the working model was
reduced using a coarse diamond tapered fissure bur to a
sufficient depth. Subsequently, the composite material was
added in incremental layers to outline the desired tooth shape.
A direct composite veneer template (U Veneer) was used to
reproduce the labial surface of the model tooth 21 (Figure 3).
The final shape, orientation and occlusion of tooth 21 on the
working model were confirmed before constructing a
transparent polypropylene thermoplastic template (Figure 4).
A 1 mm thickness polypropylene sheet (Essix ACE® Plastic,
Dentsply Sirona) was placed into the frame of a preheated
vacuum thermoforming machine (Essix® Machine, Dentsply
Sirona). The softened sheet was then lowered quickly over
the stone cast under a vacuum suction until the sheet cooled.
Finally, the formed polypropylene template was removed
from the stone model and trimmed to the desired contour
using scissors (Essix® Mayo scissors, Dentsply Sirona).

Fig. 3. Use of U Veneer shell to recreate the labial surface of tooth 21 on
the working model.

Fig. 4. The final shape and orientation of tooth 21 on the working model.

During the clinical stage, a retraction cord was inserted into
the gingival crevice around tooth 21. Labial surface reduction
of tooth 21 was performed in two orientation planes. The
depth of surface reduction ranges from 0.5 to 1.3 mm based
on the planned reduction as in the working model. An
equigingival chamfered edge finishing margin was placed
gingivally. The prepared polypropylene template was placed
over the teeth to check its fit (Fig. 5). Teeth adjacent to tooth
21 were isolated with Teflon tapes to prevent adhesion of
composite to maintain the separation between teeth. The
prepared incisal and labial surfaces of tooth 21 were etched
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with 37% phosphoric acid (Super Etch™, SDI Limited
Australia) for 20 seconds and later washed with a copious
amount of water and gently dried to maintain a moist surface.
A bonding agent (Stae™, SDI Limited Australia) was applied
to the etched surfaces and light-cured for 20 seconds. Two
tiny holes were made using a small round bur on the palatal
aspect of the polypropylene template corresponding to tooth
21. Composite resin (Aura™, SDI Limited Australia) was
placed into the crown template. Later, the template was gently
placed over the teeth for composite adaptation and cured
using a light cure through the transparent crown template.
Upon curing, the crown template was removed, and the
excess composite on the tooth was trimmed and polished
(Fig. 6). The lateral excursions and forward protrusion jaw
were checked to eliminate any heavy contacts. The patient
was happy with the final appearance of the modified shape of
the tooth. The restoration was intact with unaffected dental
aesthetics at a 6-month follow-up.

Fig. 5. Fit check of the prepared polypropylene thermoplastic template
before restoration.

——

Fig. 6. Final composite restoration of tooth 21.

I1l. DISCUSSION

External root resorption (ERR), which may occur in
isolation as inflammatory root resorption (IRR) or
replacement root resorption (RRR) or in combination, is a
serious sequela of severe traumatic dental injuries [9].
Intrusive luxation injuries and reimplanted avulsed teeth were
the leading causes of external root resorption, accounting for
90% of the cases [10]. Progressive external IRR, if not treated
early, can lead to tooth mobility and early tooth loss.'
Nevertheless, the progression of EIRR can be halted if early
endodontic therapy is initiated [3], [11]. In the case of
replacement root resorption (RRR), the affected tooth may
remain asymptomatic. However, radiographic evidence will
show root defects with loss of periodontal space demarcation
with ingrowth of surrounding bone. The tooth will remain
firm and produce a high-pitched metallic sound on
percussion. Progressive RRR will shorten the root length and
cause tooth loss [12]. The rate of RRR progression may vary
from case to case, much faster in young children than adults
[13]. Promptness of the emergency treatment instituted,
severity of the damage to the periodontal ligament and root
cementum, and the patient’s age may dictate the rapidness of
RRR destruction [12]. RRR is rapid in young and growing

DOI: http://dx.doi.org/10.24018/ejdent.2023.4.5.297

CASE STUDY

children due to active bone remodeling, and it usually takes
three to seven years for the affected teeth to be lost [13], [14].
Nonetheless, some of these teeth may survive longer than the
predicted duration (9 years) [12].

RRR often leads to progressive infraocclusion of the
affected tooth. The tooth will remain in its position compared
to other unaffected adjacent teeth with jaw growth. It gives
rise to functional and aesthetic deficits with distortion of the
gingival margin and alveolus, resulting in a discrepancy in the
smile arc [15]. Pre-adolescent children below ten years or
before pubertal growth usually exhibit greater altered
localized alveolus growth than skeletally matured
adolescents. The adjacent teeth usually tilt toward the
infraoccluded tooth space and cause space loss [16].

Traumatized infraoccluded teeth with RRR in adults are
managed conservatively because the rate of root resorption is
slow. The affected teeth are clinically monitored with
radiographs annually to evaluate the changes in the crown
height. Any crown height discrepancies will be corrected by
adding composite to the incisal tips. If the resorption is
extensive, other treatment options following extraction
should be discussed with the patient to improve the aesthetic
and functional aspects of the dentition [17].

In growing children and adolescents, traumatized
infraoccluded teeth are instead treated actively, besides
annual clinical and radiograph monitoring. As bone
remodeling is active in this group of patients, often the degree
of infraocclusion and rate of root resorption progresses
rapidly. Treatment options include decoronation, autogenous
tooth transplantation, intentional tooth extraction and
reimplantation, distraction osteogenesis and early extraction
and replacement with a prosthesis [8], [17]. However, none
of these options is based on a strong evidence-based
application other than successes reported in case reports or
case series [7]. Nevertheless, decoronation and autogenous
tooth transplantation are widely described procedures in the
literature with some degree of success. Besides, the treatment
chosen may be influenced by the clinician’s skills, parental
acceptance and the child’s treatment compliance.

Decoronation of infraoccluded teeth with RRR allows
vertical growth of the sockets because of the alveolus’s
growth potential in growing children and adolescents. The
growth of the sockets allows maintenance of the ridge
topography comparable to that of the adjacent teeth whilst the
roots undergo continual resorption. The ridge conservation
allows the replacement of the missing teeth with functional
and aesthetic restorations [17].

Autologous transplantation of a tooth into the extracted
infraoccluded tooth socket is also a viable option that can be
considered. Usually, a single-rooted mandibular first or
second mandibular premolar can be used for
autotransplantation. However, this procedure requires a
multidisciplinary team approach involving surgical,
orthodontic, endodontic, and restorative expertise. The tooth
selected to be autotransplanted must have an indication to be
extracted, especially for an orthodontic need. Timing of the
procedure is also crucial, usually performed when the tooth’s
root is two-thirds long, and the apex is open to ensure the
viability of the pulp. Autotransplantation of teeth with
matured roots may necessitate root canal therapy 10 to 14
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days after the procedure. A long-term follow-up is needed to
ensure the success of this treatment.

In the presented case, autologous tooth transplantation was
impossible because the posterior teeth were in molar class |
interdigitation and no extra tooth was available for
autotransplantation. A decoronation option was also
suggested, but the parents were not keen on the surgical
procedure. Another option offered was extracting the
infraoccluded tooth and orthodontic space closure. However,
after a discussion with an orthodontist, this option was
deemed to cause aesthetic disharmony because of the
disproportion of the tooth size. Finally, the parents agreed to
tooth modification using composite restoration. This option
was preferred because it was inexpensive and did not require
multiple visits to achieve the desired outcome.

Adhesive dentistry using composite has allowed the
general population access to aesthetic dentistry at an
affordable cost. The current advancements in composite
technology have enabled dental practitioners to use materials
of superior aesthetics with excellent optical properties [18].
The long-term stability of the composite restorations has also
been clinically proven, mainly if appropriate case selection
criteria were used [19]. The patient in the current case is from
a lower-income family, so composite restorative material has
benefited the patient’s dental needs.

To obtain an acceptable aesthetic outcome, we used the
composite tooth modification technique using a transparent
thermoplastic polypropylene template [20], [21]. This
technique involved two stages, the laboratory stage and the
clinical stage. The diagnostic setup model and the transparent
thermoplastic polypropylene template were prepared and
constructed in the laboratory stage. We used a working model
in the laboratory to determine the degree of tooth reduction
and surfaces that need to be trimmed. Besides, the working
model was also used as a diagnostic setup to establish the
predicted outcome of the tooth modification. The U-Veneer
transparent shell helped us recreate the labial tooth anatomy
as close to the natural tooth surface. Once the desired
outcome was confirmed, the transparent thermoplastic
polypropylene template was constructed for clinical use.

In the clinical stage, the prepared template was used as a
crown form to reproduce the anatomical tooth morphology.
The produced template offers many advantages compared to
the commercially available cellulose acetate crowns for
restorations. The template prevents wastage of restorative
material, and its transparent property allows curing light to
penetrate through to cure the composite material sufficiently.
The strength and flexibility of the constructed template allow
easy placement and removal from the tooth with little
distortion and tearing. Using the template minimizes
unnecessary trimming of the placed restoration and provides
an acceptable, marginal fit, thus reducing the chairside time
needed.

IV. CONCLUSION

The transparent thermoplastic polypropylene template
offers an alternative to conventional crowns to reconstruct
tooth anatomy. The transparent thermoplastic polypropylene
template is easy to construct, not expensive, able to reproduce
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the desired size and shape of teeth, and is dimensionally
stable and allows reusability if necessary.
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